Pattern of expression of genes linked to epigenetic silencing in human breast cancer.
Epigenetic mechanisms such as DNA methylation are now recognized to play an important role in neoplasia. The aim of this study is to relate the pattern of expression of multiple cancer genes known to undergo epigenetic inactivation by promoter hypermethylation in breast cancer with histologic and outcome data. We used immunohistochemistry to study expression of the tumor suppressor gene p16, estrogen receptor (ER) alpha, ERbeta, progesterone receptor (PR), and the DNA repair gene MGMT (O6 -methylguanine-DNA methyltransferase) in a panel of 200 breast cancers. Methylation-specific polymerase chain reaction was used to confirm MGMT promoter methylation. Loss of expression of MGMT, ERalpha, ERbeta, PR, and p16 was observed in 19%, 24%, 13%, 40%, and 50% of cases, respectively. A significant correlation was seen between grade III tumor and loss of expression of ERalpha, ERbeta, PR (all P < .0001), and MGMT (P = .04), whereas loss of expression of p16 was associated with grades I and II tumors (P < .001). Cases that expressed 3 or less of the 5 proteins studied had significantly reduced survival (P = .0016). Methylation-specific polymerase chain reaction in a subset of 20 cancers showed DNA methylation associated with the loss of MGMT expression (P < .001). In conclusion, there is silencing of several key genes in breast cancer affecting molecular pathways involved in cell immortalization, DNA repair, and hormonal regulation, and this correlates significantly with risk of cancer-specific death. This expression profile could be linked to epigenetic events, and if so, these pathways have potential as targets for therapeutic strategies based on reversal of epigenetic silencing.